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Introduction
The literature on the determinants of life satisfaction has incredibly boomed in the last few years both in terms of richness of contributions and published papers in leading economic journals. Its success among economists is probably due to the opportunity of testing empirically standard a priori assumptions on the relationship between the utility function 1 and its arguments -one of the basic tenets of economic theory. More speci…cally, with regard to the issue at stake in this paper, theoretical models and risk measures 2 postulate nonsatiation concerning the e¤ects of income on utility. The obvious rationale is that money is a means of exchange which can be used to purchase an ample variety of market goods. Hence, its marginal utility should not stop from being positive, even when individuals possess large amounts of it.
Empirical studies on the determinants of happiness generally …nd support for this hypothesis with some quali…cations. On the one side, it is argued that "money buys happiness" since almost all contributions …nd a positive, even though often nonlinear, relationship between life satisfaction and personal income (see, among others, Easterlin, 1995; Frey and Stutzer, 2000; Di Tella et al. 2005) . Evidence on this stance is reinforced i) by empirical results on panel data which control for …xed e¤ects (usually interpreted as time invariant inherited individual traits) and analyse the relationship between changes in income and changes in happiness (Winkelmann and Winkelmann, 1998; Ravallion and Lokshin, 2001 ; Ferrer-i-Carbonell and Frijters, 2004; Ferrer-i-Carbonell, 2005 and Clark et al., 2005) and ii) by those papers which try to solve the causality problem identifying exogenous changes in income (such as tsunami related e¤ects on income, lottery wins or changes in real income in Russia and East Germany after transition and reuni…cation) and …nd a signi…cant e¤ect of them on life satisfaction (Gardner and Oswald, 2006b; Frijters et al., 2004a Frijters et al., , 2004b Frijters et al., and 2006 .
On the other side, some authors have a di¤erent way of looking at the issue and emphasize that money "does not buy", or has very weak e¤ects on happiness. Their arguments are based on panel data evidence showing that the dynamic relationship between the two variables is much weaker than the cross-sectional one and the gap in per capita income between rich and poor countries does not …nd correspondence into an equal gap in terms of life satisfaction Nettle, 2005 and Layard, 2005) . In a study on the impact of economic growth in China Kahneman and Krueger (2007) show no increase in reported life satisfaction from 1994 to 2005; in fact, the percentage of people who say they are dissatis…ed has increased, and the percentage who say they are satis…ed has decreased. Finally, the existence of "frustrated achievers" -individuals who associate positive changes in income with negative changes in happiness -has widely been documented from a descriptive point of view Graham and Pettinato, 2002) .
Based on this descriptive evidence we aim to extend the literature by testing slope homogeneity in the relationship between the two variables. The underlying intuition is that money does not cause the same change in life satisfaction for all individuals and heterogeneous reactions are due to the intermediation of di¤erent factors (education, gender, religion, age and relational status) which crucially determine our attitude toward money and our reaction to income changes. If this were true, the aggregate e¤ects of money on happiness should depend not only on factors a¤ecting all individuals in the same way, but also by changes in the composition of the di¤erent "clusters" which have heterogeneous attitudes and beliefs toward the role of money on human happiness.
Our methodological approach
By using a latent class approach in panel data in which individual declarations on life satisfaction are repeated over time, it is possible to account for slope heterogeneity and classify individuals into di¤erent groups according to their speci…c life satisfaction response to changes in real per capita income. In this way we can identify the exact proportion of those for whom "income buys happiness"(or positive changes in per capita income are accompanied by positive changes in self declared life satisfaction) and, at the opposite, in case of a negative coe¢ cient, the so called group of "frustrated achievers" for whom income does not buy happiness. 3 An interpretation for adopting a latent approach is that there is a group of people for whom unobserved negative life outcomes are systematically correlated with rises in income. For example, life cycle patterns in income are likely similar. More generally, the relationship between income and happiness is clearly not causal and it seems quite plausible that it is not the income changes that are causing the decline in happiness among people for whom a negative relationship is identi…ed. It may be a third factor, as already mentioned, or it may be reverse causation-some people throw themselves into their work when they are unhappy.
Slope heterogeneity is not the only reason for choosing the latent class technique (a linear speci…cation with interaction terms would be su¢ cient if this were the only problem). The mixture approach has a more general important advantage over other speci…cations. A correct epistemological approach tells us that all models are probably imperfect synthetic views of the reality and are falsi…able by later and more updated versions. This is also true in our case. More complex nonlinear functional forms can capture some nonlinearities in the money-income relationship better than the standard linear approach but are also rigid and may hide some misspeci…cation. The latent class approach is, on our opinion, an "epistemologically correct" solution to the problem of model inadequacy since it allows to handle properly the misspeci…cation of the link function and of the response distribution through the mixture components (MacLachlan and Peel, 2000, Aitkin et al., 2003, Alfó and Trovato, 2004 ). 3 By focusing on this last group of people and analyzing the determinants of frustrated achievement we may provide evidence which sheds light on the problematic side of the income-happiness relationship.
More speci…cally, with the latent class approach, we may discover that the aggregate weak impact of income on happiness (obtained under the assumption of slope homogeneity) found in many papers may depend not only on the above mentioned dampening e¤ects and concurring factors, but also on the existence and growth of a group of "frustrated achievers". The identi…cation of such group and the analysis of the factors a¤ecting their attitude as well as that of the alternative group of "satis…ed achievers" may provide useful policy advices to policymakers which are sometime surprised by the lack of positive reaction in terms of electoral consensus of good economic performances.
More speci…cally, model misspeci…cation, omitted variable bias and departures from normality are three typical problems which are hardly escapable in econometric estimates. They all generate biases which a¤ect the random component by altering its distribution. Standard approaches assume that the problem does not exist, while the latent class approach tries to handle the issue by working on the error term and isolating a systematic component which can be related to di¤erent latent factors (not all of them identi…able with available controls).
To sum up, the mixture approach may provide fundamental advances in empirical happiness studies since it is the only way to: i) correct in a proper way the misspeci…cation in the functional link between income and life satisfaction and take into account problems of omitted variable bias and departures from normality assumption; ii) identify properly the drivers of the money-life satisfaction relationship; ii) test for the existence of frustrated achievers beyond descriptive correlations (given that it is reasonable to think that an eventual negative econometric link between changes in income and changes in happiness may exist only for a minority of individuals and cannot therefore be detected when we assume slope homogeneity in our sample). The only paper which is close to our approach in the literature is that of Clark et al. (2005) who examine with a mixture model the relationship between levels of income and life satisfaction on the European Household Survey Panel. Our paper has four main di¤erences with respect to the above mentioned contribution. First, we look at …rst di¤erences and not at levels in the money-happiness relationship, consistently with our focus on frustrated achievement. Second, we consider as dependent variable life and not income satisfaction. This choice is more consistent with our goal of testing for the existence of frustrated achievement (frustrated achievement has to do with overall life and not just income satisfaction). Third, individuals interviewed in our sample come from one country only, therefore solving potential cultural biases in reported life satisfaction generated by intercountry analysis. 4 Last but not least, di¤erently from Clark et al. (2005) we employ a two stage procedure. In the …rst stage the mixture model selects the clusters with homogeneous latent structures. In the second stage we investigate the nature of these latent factors in order to better understand what is beyond the moneyhappiness relationship. To this purpose we correlate some sociological and economic variables with cluster membership by using a multinomial conditional logit model. In this second stage we consider as potential regressors some socio-demographic traits (regional location, education, gender, age, type of work, etc.). Since we want to capture social as well as inter-personal comparison, we also introduce relative income measures with respect to reference groups.
The paper is divided into four sections including introduction and conclusions. In the second section we present descriptive evidence on episodes of frustrated achievement, while in the third section we discuss our econometric …ndings. The fourth section concludes.
Data source and descriptive …ndings
We investigate the dynamics of the relationship between income and life satisfaction on data from the British Household Panel Survey (May 2007) 5 , covering the years 1991-2005. 6 Table 1 describes the 4 Consider however that racial di¤erences within the UK may be a factor of heterogeneity as serious as that existing in intercountry comparisons. This does not allow us to overcome completely the problem. 5 The BHPS is an annual survey consisting of a nationally representative sample of about 5,500 households recruited in 1991, containing a total of approximately 10,000 interviewed individuals. The sample is a strati…ed clustered design drawn from the Postcode Address File and all residents present at those addresses at the …rst wave of the survey were designated as panel members. These same individuals are re-interviewed each successive year and, if they split-o¤ from original households to form new households, they are followed and all adult members of these households are also interviewed. 6 The survey covers both individual and households in the UK. The main topics covered are: i) Individual detailscore subjects include neighborhood and individual demographics, current employment, labor and non-labour income, health and caring , employment history, values and opinions. Continuous measures of income and employment histories over the life of the survey; ii) Household details -core subjects include size and condition of dwelling, ownership, housing costs, variables and Table 2 provides a summary statistics. All the variables relate to answers in the BHPS to questions on life-satisfaction, income and socio-demographic characteristics as reported in the Table at the time of the interview. In databases containing both cross-sectional and time series informations it is possible to single out idiosyncratic time invariant characteristics of the observed individuals (interpreted in this literature as inherited personality traits) and concentrate on the "within dimension" which is more reliable than the "between"one. 7 This is a fundamental advantage in presence of a ordinal indicator based on a subjective valuation such as self declared life satisfaction. It is easy to …gure out that it is more problematic to assess whether a "quite satis…ed"declaration of one individual corresponds to a "quite satis…ed"declaration of another, than relying on the fact that the same individual has increased his life satisfaction if he declares himself "quite satis…ed" one year and "very satis…ed" the following one. 8 The life satisfaction question in the BHPS is a standard question in which individuals are asked to evaluate their overall level of life satisfaction on a 1-7 scale.
By inspecting properties of this variable in levels we …nd that its average is 5.23 and its standard deviation 1.30 (Table 3 ). 9 The transition matrix (Table 3) shows that persistence is high for those at the lowest (1) or high levels of life satisfaction (from 5 to 7). On the contrary, when individuals declare levels of life satsifaction from 2 to 4 there is a higher probability of moving one step ahead than remaining in the same condition in the following year. This indicates that respondents seem either entrenched in the lowest life satisfaction level or, if starting from slightly higher values, they tend to move upwards toward the 5-7 levels. This dynamics seems con…rmed by the fact that values below the diagonal are much smaller than those above it, indicating that a move from lowest to highest life satisfaction levels is more likely to occur than viceversa.
To introduce the issue of the heterogeneity in the relationship between changes in life satisfaction and changes in income consider that, while for many individuals an increase in real per capita income is associated with substantially positive variations in life satisfaction, the alternative (association with negative changes) is generally de…ned as "frustrated achievement" (Graham and Pettinato, 2002) .
A starting point in our empirical analysis is therefore the detection of the presence of frustrated achievement in descriptive statistics. According to the standard de…nition, a "frustrated achiever" is an individual who reports at the same time a positive variation in personal income and a negative variation in self declared life satisfaction from one year to another. Three alternative conditions are those of "satis…ed achievers" (a positive change in income accompanied by a positive change in life satisfaction), "frustrated losers" (a negative change in income accompanied by a negative change in life satisfaction) and "satis…ed losers" (a negative change in income accompanied by a positive change in life satisfaction). The four above mentioned types do not cover all the possibilities since we did not consider in the above taxonomy all those situations in which life satisfaction (as it is often the case) or personal income remain the same in a one year change. Table 4 shows that episodes of frustrated achievement account for 17.5 percent of all individual-year changes in our sample. The share is slightly higher with respect to what found in the same analysis on the German Socioeconomic Panel in the period going from 1984 to 2004 where, consumer durable. Rotating core (cyclical every two waves -individual questionnaire.iii) Health and caring -attitude towards cost/payments for health care. Distribution of wealth -social justice, government's roles and responsibilities, environment, management of household expenditures. 7 Summary statistics of database variables used in our empirical analysis are presented in Table 1 . 8 However, several authors come in support of the plausibility of interpersonal cardinal comparability by arguing that individuals are able to recognize or predict self declared happiness of others (Ferrer-i-Carbonell, 2005; Frijters 2004; Diener and Lucas 1999) and translate verbal labels moreless into the same numerical values. 9 The number of observations in this Table coincides with the number of one-year sequences available for the life satisfaction variable. It must necessarily be lower than the total number of life satisfaction observations in Table 2 given that, in the …rst year of the sample period we cannot measure transition from the previous year on a total of 168,626 observations, episodes of frustrated achievement accounted for 16 percent of total individual-year observations . Surprisingly, episodes of frustrated achievement are slightly higher than those of satis…ed achievement (16 percent). The reader can easily verify that the sum of the four above mentioned states (combining frustrated and satis…ed achievers and losers) is far from covering all individual-year observations, consistently with our transition matrix in Table 3 showing that, in a large number of cases, life satisfaction does not change from one year to another (indi¤erent achievers and indi¤erent losers account respectively for 29.76 and 16 percent observations). This …nding re ‡ects a typical characteristic of this variable which is varying slowly across time. By adding to frustrated achievers all those whose level of life satisfaction does not change after an increase in real personal income, we reach half of the sample. Clearly, descriptive evidence on frustrated achievement may produce spurious results since we cannot control for factors di¤erent from income changes in explaining life satisfaction changes. Standard econometric analysis is however not exhaustive. If we really want to identify subgroups of individuals with heterogeneous life satisfaction reactions to per capita income changes, we need to remove the homogeneity assumption in the relationship between the two variables. Given that episodes of frustrated achievement presumably account only for a minority of cases, standard methods based on the assumption of slope homogeneity across individuals will be hiding heterogeneity (and frustrated achievement) behind a mildly positive average coe¢ cient. Hence, under such assumption it is not possible to test whether there is a subgroup of individuals for which the relationship is indeed negative. This is why we decide to use latent class techniques to model slope heterogeneity in this relationship between changes in income and reported life satisfaction.
The Econometric Model
To model the correlation between time variations in income and in life satisfaction status, we perform a latent class analysis. The …nite mixture approach allows us to consider properly the correlations among outcomes and latent factors (Alfó and Trovato, 2004). The model assigns observations to di¤erent groups with homogenous latent structures captured by the random terms in the slope. More formally, while the outcome variable is ordinal in levels, it is not ordinal in …rst-di¤erences and we assume that the change in individual life satisfaction status is given by:
where x T i is the matrix of covariates. In the formulation above we have generalized the simple random intercept model to the "random coe¢ cients" model. In particular, as stressed by Alfó and Trovato (2004), the coe¢ cients i can be expressed as^ + u i , where^ is the …xed part of coe¢ cient and u i are the latent factors. Hence, the slopes are speci…c to each individual and have to be estimated together with the other model parameters. If this is true Clark et al. (2005) emphasize that this is an additive source of unobserved heterogeneity and that heterogeneity has to be modeled by the random terms. We use a …nite mixture approach in which we assume that the parameter vector = (^ ; u 1 ; :::u C ) is distributed over a …nite number of points c = 1; : : : ; C.
As it is well known (Laird, 1978) , the estimate of a mixing distribution is a discrete distribution on a …nite number of locations, say C, whose likelihood function can be expressed as:
Locations, u c , and corresponding masses, c , represent unknown parameters, as well as C, which is treated as …xed and estimated via formal model selection techniques. Following Aitkin (1999) , the estimation of the complete parameter vector, , can be derived as follows
where w ic represents the posterior probability that the i th unit comes from the c th component of the mixture. Equating the derivatives to zero gives corresponding likelihood equations which are weighted sums of those from an ordinary GLM with weights w ic . Solving these equations for a given set of weights, and updating the weights from the current parameter estimates de…nes an EM algorithm. 
Results
The endogenous groups are identi…ed by mixture models 10 . In the base model the dependent variable (the …rst di¤erence of the 1-7 life satisfaction indicator) is regressed on an intercept and on the log di¤erence of the real household income 11 . At the basis of the mixture approach is the assumption that our global relationship between changes in life satisfaction and changes in income is obtained by weighting the C di¤erent functions corresponding to the di¤erent groups (see equations 2 and 3). As Table 5 shows the optimal number of components of the unknown mixture has been chosen by looking at the probability of inclusion in the various groups, …nding that two mass points best represent the local areas of support of the true distribution (for a discussion on the optimal number of components see McLachlan and Peel, 2000) . 12 These locations are used to classify individuals across groups on the basis of the posterior probabilities b ! ic . The peculiarity of our semi-parametric approach is that, within each group, there are homogenous values for the random e¤ects, conditional on the covariates chosen in the estimation. This implies that individuals with the same unobservable attitude towards changes in income, as represented by the random component of the coe¢ cient, will be classi…ed in the same group if they have the same maximized posterior probability of belonging to that group. Hence, in each group, individuals are characterised by the same latent factors capturing the e¤ects of di¤erent attitudes (from cultural background, unobservable family traits, etc.) towards changes in income. Table 6 reports the …nite mixture estimates against the benchmark of a …xed e¤ects homogenous parameter estimation 13 . Prior probabilities of belonging to each of the two groups are reported at the 1 0 For the estimation we use the package Generalised Linear and Latent Mixed Models (GLLAMM), see www.gllamm.org. 1 1 We control for household member e¤ects by introducing the number of children and family status among regressors in the group membership equation. We prefer this approach to the use of a household equivalised income since it is more ‡exible and does not impose arbitrary structure to our variables. A robustness check using real personal income is also performed with results which are not substantially di¤erent from those shown here. 1 2 The table shows that, when the number of groups is above two, the probability of inclusion in some of the groups is almost nil. 1 3 As it is common in this literature, we assume that our dependent variable has enough variation to be approximated by a continuous one and therefore we estimate a model in which the link is gaussian.. bottom of the Table. In addition we also have the location for each individual, that is, the sensitivity of changes in life satisfaction to changes in income. Reported …ndings con…rm that it is not possible to detect frustrated achievers if we assume slope homogeneity. The average coe¢ cient is .0033, positive as expected, but very weak and not signi…cant. It shows that, on average, an increase in real personal income has very poor e¤ects on life satisfaction. Going beyond sample average results and considering the sign of the location parameters for the two endogenous clusters, we can identify two types of individuals: i) the Easterlin types with total coe¢ cient (average plus random component) of around 0.06. 14 By approximating the …rst di¤erenced life satisfaction variable with a normal distribution and computing elasticities we …nd that the above mentioned coe¢ cient implies that, doubling the average sample log real personal yearly income (approximately at 10,800 pounds), raises by only 0.5 percent the level of life satisfaction 15 ; ii) "frustrated achievers" (with negative total coe¢ cient) for which income does not buy life satisfaction (or an improvement in monetary well being is indeed accompanied by a higher probability of su¤ering a reduction in life satisfaction) 16 . The Easterlin type individuals constitute the large majority (98 percent) of the sample, while frustrated achievers are only small part of it (around 2 percent). These few numbers identify, to our opinion, two very important facts: i) for the large majority of the population of richer economies, such as the UK, changes in income do produce positive (but weak) e¤ects on life satisfaction. This result is also consistent with cross-sectional evidence on the concavity of the relationship between domestic per capita GDP and life satisfaction at the country level showing that, beyond a level of income corresponding roughly to the average EU level, further increases in income have almost negligible e¤ects on life satisfaction (Frey and Stutzer, 2005) ; ii) the share of frustrated achievers exists but is marginal and much below the descriptive …nding of frustrated achievement (which accounts for 17.5 percent of the individual-year observations). Such sharp drop is justi…ed by the di¤erence between the two measures. Descriptive evidence just looks at association between the two phenomena of changes in income and life satisfaction in the opposite direction, while econometric analysis identi…es a subset of individuals with a signi…cant econometric e¤ect in the same direction. 17 Descriptive evidence provided in Table 7 gives some preliminary hints on variables which may a¤ect participation to the two groups. Considered regressors are standard demographic factors (age, gender, race, geographical location, family status, professional status and education) as well as the level of personal income and a measure of relative income. All the variables relate to the status at the time of the interview.
To understand the importance of this latter set of variables we consider, as many other recent works in the area (Easterlin, 1995 ; Blanch ‡ower and Oswald, 2004), the e¤ect of the reference group status on consumption and wellbeing is strong in our societies. Individuals tend to "keep-up-with-the-Joneses" but there are di¤erent ways of de…ning reference groups. 1 4 We use the them "Easterlin types" because our estimate provides indirect evidence that the impact of income change on happiness is relatively small, consistently with the well known empirical evidence of the "Easterlin paradox" showing that the share of very happy US citizens has remained constant and slightly declined in the postwar period, notwithstanding the sustained increase in per capita income 1 5 Such elasticity is di¤erent from the total coe¢ cient of the estimate presented in Table 3 since the latter is drawn from a linear-logarithmic estimate. 1 6 Actually the sign of the relationship also implies cases in which reductions of income reduce the probability of a negative change in happiness and therefore individuals of this group are both "frustrated achievers" and "satis…ed losers". We keep on de…ning them as frustrated achievers for simplicity. 1 7 Consider that it is much easier to …nd many individual-year cases in which we observe both positive changes in happiness and negative changes in income than situations in which, for a given individual, a regression of changes in income on changes in happiness across the overall sample period exhibits a signi…cant and negative coe¢ cient. In the …rst case we may have a spurious temporary negative association between the two variables, in the second case we have a non spurious relationship (random components in the mixture approach capture e¤ects of omitted variables) which is calculated over a long time period.
Clark et al. (2006) adopt a "people-like-me" approach 18 when they evaluate how relative income (based on gender, education and average wage by region) is a¤ecting individual life satisfaction alongside individual income. 19 Other potential peer groups are those with whom the individual comes into close daily contact: her family, friends and work colleagues. With respect to this aspect very few papers, to our knowledge, have considered this alternative set of reference-groups. 20 Galizzi and Lang (1998) show that observable behaviour (quits) depends on own wage relative to colleagues'wages. Brown et al. (2006) , using employer-employee data from the British Workplace Employee Relations Survey show that the position (rank) of the individual in the …rm wage distribution is positively correlated with their pay, their achievement, the satisfaction with the amount of in ‡uence they have, and the respect they receive. Finally Clark (1996) using BHPS data shows that individuals report lower job satisfaction scores the higher are the wages of other workers in the household.
Using information on socio-economic class from BHPS we have de…ned a set of reference groups of the "people-like-me" type (based on gender, education, location and age) which is analogous to that used by Ferrer-i-Carbonell (2005) and of the peer-e¤ect type (based on gender, age and working environment). After de…ning the potential determinants of group a¢ liation, we look at characteristics of the two clusters from a descriptive point of view. We …nd that the share of males (around 46 percent in the group of non frustrated achievers) drops considerably to 30 percent in the Frustrated Achiever group (Table 7) The next step of our analysis is to verify whether descriptive evidence is con…rmed by econometric estimates.
The dependent variable in the logit estimate takes the value of one if the individual belongs to the cluster of frustrated achievers and zero otherwise.
Results from the pooled and random e¤ect logit estimates are presented in Tables 8 and 9 , respectively. It is much easier to …nd many individual-year cases in which we have both positive change in life satisfaction and negative change in income than situations in which, for a given individual a regression of changes in income on changes in life satisfaction across the overall sample period exhibit a signi…cant and negative coe¢ cient. In the …rst case we may have a spurious temporary negative association between the two variables, in the second case we have a non spurious relationship (random components in the mixture approach capture e¤ects of omitted variable) which is calculated over a long time period. In both cases we consider three di¤erent speci…cations. In the …rst we add the level of personal income to 1 8 Another criteria uses location to identify reference-groups. Aslam and Corrado (2006) assess the determinants of wellbeing using a multilevel modeling approach based on data at the national, regional and individual levels. Empirical …ndings support the idea that well-being is strongly dependent upon group e¤ects at the regional level, alongside more speci…c individual characteristics. Blanch ‡ower and Oswald (2004) use GSS data over the 1972-1998 period, and use average income by US State as reference group income. Luttmer (2005) follows a geographic approach as well, and calculates average income by local area identi…ed in several waves of the US National Survey of Families and Households. The author …nds a negative slope with life satisfaction, conditional on the respondent individual income. 1 9 The regression approach of calculating the income of "people like me" is also used by Clark and Oswald (1996) on the …rst wave of the British Household Panel Survey (BHPS) data. The estimated coe¢ cients on household and reference group income in a job satisfaction equation are statistically equal and opposite, which is consistent with a "fully relative" utility function. To paraphrase Easterlin (1995) , these results document that "increasing the income of all increases the happiness of no-one". a set of common regressors, in the second we add also the "people-like-me" relative income variable (in levels and …rst di¤erences), while in the third the "peer e¤ect" relative income variable (in levels and …rst di¤erences). Our …ndings reveal four main results which are signi…cant and robust across di¤erent speci…cations and estimation methods. First, we …nd a positive (and signi…cant) e¤ect of the divorced status on the probability of being a FA. Two interpretations here are equally plausible. The …rst is that having partners with whom you can share bigger cakes gives more enjoyment than just getting a bigger cake on your own. The second is that marriage has also risk sharing e¤ects and therefore reduces the likelihood that those with positive income changes may su¤er from a reduction in life satisfaction due to the higher risk they run by depending on only one source of income. This second interpretation is not fully convincing in a …rst di¤erence estimate since the positive change of income per se remains good news also for separated and divorced individuals. The reasoning may be valid only if we believe that the higher risk of depending on a single source of income may have persistent negative e¤ects on life satisfaction, or if separated and divorced individuals have higher probabilities of associated changes in income requirements which are higher than the observed change in the income earned (i.e. higher alimonies to be paid, etc.). In a similar way, the hidden variable we do not measure here is changes in expectations: it may happen that for divorced individuals changes in expectations are systematically higher than changes in income, thereby determining the negative e¤ect on life satisfaction.
The second relevant result, the negative sign of the higher education dummy, seems to suggest that education has a "Maslow" e¤ect on individuals increasing their immaterial needs and moderating income expectations.
Two …nal nice …ndings in our estimate are related to the role of personal and relative income. When we introduce personal income alone we …nd that it is negatively correlated with the probability of being a frustrated achiever. When we look at relative income (under both the peer and people-like-me measures) we …nd as expected a negative sign of the …rst di¤erence of the relative income variable. This …nding is consistent with the positive impact of relative income on life satisfaction. In short, the increase of personal income with respect to that of the peers has a signi…cant and independent positive impact on life satisfaction. Finally, geographical location also seems to matter since location in Scotland and Wales signi…cantly increase the probability of falling in the group of frustrated achievers.
Other results seem weaker as they are con…rmed in only one of the two types of estimates. This is the case of the gender e¤ect in pooled estimates and of the number of children e¤ect in the random e¤ect estimates.
Conclusions
The aim of this paper is to show how, in the analysis of the relationship between money and life satisfaction, a latent class estimation approach adds new fundamental insights that the average coe¢ cients produced under the standard slope homogeneity assumptions are unable to reveal.
Our …ndings using BHPS data reveal the presence of a large group of "Easterlin-type" individuals with positive but weak relationship between changes in income and changes in life satisfaction, and a small minority (2 percent) of frustrated achievers with a weak but negatively signi…cant relationship between changes in income and changes in self declared life satisfaction. The probability of belonging to such group is shown to be positively correlated with divorced status and negatively related to education, personal and relative income. Geographical location seems also to matter.
An overall interpretation of our …ndings is that, due to the relatively high level of per capita income, almost all individuals in the UK are weakly sensitive to income changes per se, and therefore may be conceived as lying on the ‡at part of the concave life satisfaction-income relationship. Furthermore, the estimation of the mixture model suggests that the traditional assumption of nonsatiation in the concave money-utility function may be rejected in very few special cases in which we have the combination of several factors. This implies that, for frustrated achievers, the curve is not just ‡at, but it may even become negatively inclined in presence of given conditions related to relative income, marital status, geographical location and education. Increasing gaps between expectations and realizations (e.g. in terms of family expenditure requirements), more positive income changes of one's own peers, and lack of close mates with which to share an increased prosperity, may turn the income-life satisfaction relationship from a positive into a negative one. Table Legend : Results from the mixture approach are provided in the …rst column and compared with a …xed e¤ect benchmark in the second column. In the second part of the …rst column two clusters are identi…ed. The coe¢ cient of the income e¤ect for each of the two clusters is given from the cluster speci…c coe¢ cient plus the average coe¢ cient.
F test on the joint hypothesis that the coe¢ cients on the locations are zero . Log Relative Income: log of the "people-like-me" relative income (peer groups based on interacting gender, education, location and age cohorts). Log Job Relative Income: log of the "peer-e¤ect" relative income (peer groups based on gender, age cohorts and working environment). DLog Relative Income: …rst di¤erence log of "people-like-me" relative income variable. DLog Job Relative Income: …rst di¤erence log of "peer-e¤ect" relative income variable. Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
